Purpose: The understanding of causation of epilepsy, especially in resource poor African countries where prevalence rates are very high, would aid strategies for primary prevention. This study sought to determine the causes of epilepsy in Nigerian Africans and health-itinerary of patients with epilepsy. Method: This was an observational, cross-sectional descriptive study of consecutive newly diagnosed adult patients with epilepsy using a mixed-methods approach of face-to-face in-depth interview of patients' parents and relations, health care personnel who had given medical attention at any time and telephone interview. A structured interview schedule was used to obtain demographic information, details of seizure variables, health seeking itinerary and history of previous hospitalizations. Data was analyzed descriptively with SPSS version 17. Results: Three hundred and forty-two patients with epilepsy with a mean age of 31.4 AE 11.98 years participated in the study. Most of the patients (68.1%; 233/342) were unemployed and students. There were 270 (78.9%) patients with generalized epilepsy. No identifiable etiology was found in 37.7%, but of the remaining 62.3%, the commonest causes included post traumatic (19.6%), recurrent childhood febrile convulsions (13.2%), post-stroke (6.7%), brain tumors (5.9%), neonatal jaundice (5.3%), birth-related asphyxia (5%) and history of previous CNS infections (4.7%). Family history of epilepsy was obtained in 9.9%, all of whom had primarily generalized seizures. 61.4% of them sought initial attention from the traditional healers or in prayer houses. Conclusion: This study showed the pattern of causes of epilepsy in Nigerian Africans. The health seeking behavior and itinerary of the PWE revealed a preference for traditional healers. There is need for health policies and epilepsy awareness campaigns to prevent causes of seizures and improve the knowledge of the public respectively. ß 2013 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
worse overall prognosis, persistent seizures and higher mortality have been associated with epilepsies due to structural causes. 8 Fortunately, most of the etiologies of structurally related epilepsies in sub-Saharan Africa are preventable or modifiable disorders which include central nervous system (CNS) infections (including parasitic infections), childhood febrile convulsions and traumatic brain injury, an important observation which was recently substantiated by Ngugi et al. 9 This is critical to formulation of health policies and programs aimed at preventive strategies. Infections accounted for up to 26% of cases of epilepsy reported in Africa. 8 Previous studies among Nigerians have shown that central nervous system (CNS) infections accounted for most cases of structurally related epilepsies 10, 11 especially in northern part of the country where epidemic meningitis is common. In areas of subSaharan Africa where it is endemic, neurocysticercosis has been reported to be responsible for majority of cases although this has been rarely reported in Nigeria. Recurrent childhood febrile convulsion was reported by several authors as a predisposing cause among Nigerians. [10] [11] [12] [13] [14] However, causes like cerebral tumors and tuberous sclerosis were rarely reported presumably due to lack of neuro-imaging facilities.
The health seeking behavior of people has been associated with their knowledge of disease causation, prevailing socio-cultural factors and societal beliefs especially myths surrounding epilepsy, and availability and proximity of health facilities. The practice of using traditional healing methods for the treatment of epilepsy is common in sub-Saharan African societies, especially among the rural and uneducated dwellers. 15 Danesi and Adetunji 16 had reported that most Nigerian patients with epilepsy sought alternative treatment with trado-medical practitioners. This interferes with timely and appropriate medical interventions with resulting disabilities. The data on the incidence and etiologies of epilepsy in subSaharan Africa are scarce. Studies are needed to determine the causes of epilepsy in our populations as a better understanding of the pattern of the etiologies would aid the design of health policies to lower the incidence of epilepsy through the formulation and implementation of community and national preventive strategies and public health education programs. This study sought to determine the causes of epilepsy and health-seeking itinerary of patients with epilepsy.
Method
This was an observational, cross-sectional descriptive study of consecutive newly diagnosed patients with epilepsy presenting to the neurology clinic of the University Teaching Hospital, Benin City a tertiary health facility in cosmopolitan southern Nigeria. This facility serves as a major referral center for neurological disorders in south-south Nigeria. All adult patients (i.e. patients above 14 years of age) presenting to the clinic and diagnosed with epilepsy between January and December 2008 (the study period) were recruited. These patients were not incident cases as they had had active epilepsy before seeking medical attention in the neurology clinic. The diagnosis of epilepsy was based on eye witness corroboration of recurrent afebrile seizures and electro-encephalographic (EEG) changes. The seizures were classified according to the International League against Epilepsy (ILAE) classification of 1981. 17 The study employed mixed methods approach using key informants' interview and a survey of the PWE. In-depth interviews of key informants, i.e. patients' parents and relations, health care personnel who had given medical attention at any time were conducted, and where it was not possible to conduct face-to-face in-depth interview, telephone interview was conducted to obtain medical information of patients. In addition, available medical records (i.e. medical notes, summaries and results of investigations including electroencephalograms (EEG), computerized tomographic (CT) brain scans, cerebrospinal fluid (CSF) analysis, serum calcium, serum bilirubin, electrolytes and urea, blood glucose and complete blood count) from hospitals or clinics attended by patients previously were reviewed.
A structured interview schedule was used to obtain demographic information (age, sex, level of education, employment status, marital status and domicile), seizure variables (duration of epilepsy, frequency of seizures, type of seizure based on eye witness, medication type and presence/absence of status in the past), health seeking itinerary and history of previous hospitalizations. The duration of epilepsy was estimated as the historic time interval between the first attack ever and the initial presentation in the neurology clinic. For the purpose of descriptive analysis, seizure frequency was graded as 'very frequent' -more than one attack per day, 'frequent' -1-3 fits per week, 'average' -1-3 fits per month, 'less frequent' -once in 3-6 months and 'infrequent' -once in a year. Informed consents were obtained from patients and approval to conduct study was given by the Hospital Ethics Committee.
Results
A total of 342 patients were diagnosed with epilepsy during the study period comprising 202 males (59%) and 140 females (41%). The mean age of the patients was 31.4 AE 11.98 years with a range of 16-76 years. The mean age of males was 32.6 AE 15.4 years (range 16-76 years) with a modal frequency of 24 years and that of females was 29.7 AE 11.7 years (range 18-62 years) with a modal frequency of 32 years. Most of the patients (68.1%; 233/342) were unemployed and students. Similarly, most were either single students or single, unmarried and unemployed patients (57.9%; 198/342). Most of the PWE received primary education but could not complete secondary education due to frequent seizures. The details of age distribution, level of education, employment and marital status are presented in Table 1 .
There were 270 (78.9%) patients with generalized epilepsy comprising 230 (67.2%) with primarily generalized type and 40 (11.7%) with secondarily generalized type. The primarily generalized types consisted of generalized tonic-clonic seizures (213/342; 62.3%), absence seizures (5/342; 1.5%), drop attacks (atonic seizures) (4/342; 1.2%), clonic seizures (4/342; 1.2%), tonic seizures (2/342; 0.6%) and myoclonic epilepsy (2/342; 0.6%). Focal or localization-related seizures were present in 72 (21.1%) patients. Most of the focal seizures were of the complex type (CPE) constituting 16.4% (56/342). The remaining 16 (4.7%) patients presented with simple partial seizures. The median age of onset of seizures was 12 years. Most of the patients presented after a duration of 10 years (61.7%; 211/342) with a mean duration of epilepsy of 10.8 AE 2.1 years. Similarly most of the patients had frequent seizures at presentation (68.7%; 235/324), i.e. more than 1-3 seizure attacks in a week (Table 2) .
One hundred and twenty-nine patients, comprising 37.7%, had no identifiable etiology implying that the prevalence of idiopathic and structurally related epilepsies from this study were 37.7% and 62.3% respectively. Of the structurally related epilepsies (62.3%; 213/342), previous birth-related asphyxia was found in 17 patients (5%), recurrent childhood febrile convulsions accounted for 13.2% (45/342), history of significant previous neonatal jaundice that necessitated hospitalization with or without exchange blood transfusion was found in 18 patients (5.3%), history of previous CNS infections was found in 16 patients Table 3 .
The distribution of causes by age and sex revealed predominance of cerebral tumors between the ages of 46 and 76 years. The commonest cerebral tumor was meningioma (55%; 11/20) with a female preponderance, followed by gliomas (35%; 7/20) which were more common among the males while the remaining three patients (15%) had pituitary tumors. Post-traumatic brain injury was common to all age groups with a male preponderance with the exception of the age group 15-25 years that has less than ten patients (8.9%; 6/67). Post-stroke seizures were also more common in the males between the age groups of 46 and 76 years with a greater percentage occurring in stroke survivors who suffered cerebral infarct (15/23: 65.2%). There were four patients in the age group 15-25 years (4/101: 4%) with sickle cell disease who developed post-stroke seizure. The previous history of birthrelated asphyxia, CNS infections, and neonatal jaundice was more common between the ages of 15 and 25 years with no sex predilection. Recurrent childhood febrile convulsions was however more common between the ages of 15 and 25 years with a slight female preponderance.
Family history of epilepsy was obtained in 34 patients (9.9%), all of them with primarily generalized seizures. Six of the 34 gave history of epilepsy in first-degree relations (siblings and parents), 17 reported epilepsy in second-degree relations (uncles, aunts and grand-parents), and 11 reported epilepsy in third-degree relations (cousins).
Analysis of the pattern of itinerary of the patients revealed that 61.4% (210/342) of them sought initial attention at the tradomedical or spiritual homes. The remaining 132 patients sought initial medical attention at private medical clinics, government health centers, general hospital or teaching hospital -details are presented in Table 4 .
Discussion
This study showed identifiable, mostly preventable, causes in more than half of patients with epilepsy seen in a neurology clinic of a tertiary health care facility. In addition, it demonstrated a trend of seeking initial medical attention with the traditional herbalists and in spiritual homes. Epilepsy was prevalent between the second and third decades of life in adult Nigerians. The median age of onset of seizures of 12 years implied that a significant cohort of a 'very frequent' -more than one attack per day; 'frequent' -1-3 fits per week;
'average' -1-3 fits per month; 'less frequent' -once in 3-6 months; 'infrequent' -once in a year. childhood epilepsies remained active into adulthood, constituting a huge burden on health care delivery. An earlier study conducted among Nigerian Africans reported identifiable etiologies in 34.9% of patients. 12 This was significantly lower than the percentage found in our study. This may not be unconnected to the non-availability of neuro-imaging facilities like CT scan at the time of the earlier study and also the methodological approach employed in the present study. This finding implied that the prevalence of idiopathic epilepsies may not be as high as previously reported. The commonest cause of structurally related epilepsy in Nigerians reported by Dada 18 and Ahmed and Obembe 19 was central nervous system infections, (mainly bacterial meningitis, cerebral malaria and abscess) but we found the commonest cause among the patients with structurally related epilepsy to be post-traumatic brain injury. CNS infections accounted for a lower prevalence in this study which was similar to what Danesi 12 reported earlier. Recurrent childhood febrile convulsion which has been linked with complex partial epilepsy due to mesial temporal sclerosis 20 was a common cause in this study. This was in keeping with previous reports.
11 ,12,18,19 Cerebral trauma and hypoxia were among the identifiable causes of epilepsy in Nigeria. 11, 12, 18 They may occur in the perinatal period owing to poor obstetric care, or throughout life in acts of violence at home, work and in traffic accidents. The prevalence of traumatic brain injury as a cause of structurally related epilepsies in Africa varies based on severity of the injury. 8 In a large series of patients, it accounted for 3.4%. 12 Previous reports have shown a prevalence between 8% and 12% of structurally related epilepsies in Nigeria. 11, 12 We however obtained a higher prevalence of 19.6% in our study for brain trauma and 5% for birth-related hypoxia. This higher percentage may be as a result of meticulous search for causes of epilepsy in our patients especially using previous medical notes where documentations existed for patients who unknowingly had significant traumatic brain injuries and perhaps increasing rate of vehicular accidents in the country. 21, 22 Most of our patients had brain trauma from motor vehicle accidents as has been reported previously.
22
Cerebral tumors accounted for 1-10% of structurally related epilepsies in sub-Saharan Africa 8 which is similar to the prevalence observed in this study, although an earlier study reported a prevalence of 10-12% among Nigerians. 23 With the introduction and installation of CT in some tertiary institutions in several sub-Saharan African countries, more cases of epilepsy secondary to cerebral tumors are becoming obvious. Vascular lesions especially post stroke epilepsy accounted for 3.3% 21 and
1.3% 12 of cases of structurally related epilepsies in Nigeria but this study however revealed a prevalence of 6.7% which is similar to what obtained in several other African countries where a prevalence of 6-20% 8 has been reported. The low prevalence of epilepsy in sickle cell disease patients was not surprising as an earlier study by Ogunniyi et al. 24 had corroborated this. This may not be unrelated with the high mortality associated with sickle cell disease in resource poor countries. Furthermore, Adamolekun et al. 25 showed that patients with sickle cell disease who developed epilepsy were unlikely to present voluntarily for treatment. This in addition may account for low prevalence figure observed in this study. Family history of epilepsy was obtained from a small percentage of the patients suggesting the possibility of inherited epileptic syndromes. There is little or no information on genetic epidemiology of epilepsy among Nigerian Africans.
A small percentage of our patients had seizures anytime they took chloroquine for malaria treatment. These patients were adults with no features of cerebral malaria. Generalized seizures have been reported in non-epileptic Nigerian subjects with normal EEGs following administration of therapeutic doses of chloroquine. 26 The mechanism for this effect of antimalarial drugs is unclear, but inhibition of glutamate dehydrogenase activity by chloroquine may be a reason.
For the first time, we reported a case of Fahr syndrome causing epilepsy in a Nigerian as part of this series. Tuberous sclerosis has been previously reported as a rare cause of epilepsy in Nigerians. 27 The diagnoses were based on the CT brain scan features of periventricular hyper-dense lesions ('tubers') and classical skin lesions for tuberous sclerosis (see Figs. 1 and 2) , and bilateral dentate and widespread basal ganglia calcification for Fahr syndrome (see Fig. 3 ). This underscores the importance of neuro-imaging in the evaluation of causation of epilepsy.
This study also revealed the enduring trend of preference for alternative therapy among the Nigerian patients with epilepsy. A significant percentage of PWE sought medical attention with traditional herbalists or in spiritual homes before presenting in the hospital. The traditional healers often devote more time to listen to and talk with PWE and their relations, providing holistic support which is not readily available with health care workers. Though this trend may reflect lack of public awareness of epilepsy and confidence in the health care sector, this is a potential strategy to employ in identifying and treating PWE. Public enlightenment campaigns on epilepsy and provision of accessible and affordable hospital-and community-based approach to care would prevent this trend. 
Limitations of the study
This is a hospital-based study so the population studied may not exactly be representative of the urban community but we believe the findings of this study will draw attention to the possible causes of epilepsy in the environment of our practice. Though it is difficult to categorically label childhood febrile seizures as a cause for adult seizures since no information was obtained on how many of those with childhood febrile seizures did not go on to develop seizures in adulthood, the historic evidence of recurrence of febrile seizures in this category of patients with eventual development of afebrile seizures in adulthood suggest a plausible association.
Conclusion
Though most of the patients had idiopathic epilepsy, this study revealed post-traumatic brain injury and recurrent childhood febrile convulsion as the commonest causes of structurally related epilepsies. These causes are preventable which calls for urgent intervention strategies. A higher prevalence of PWE with cerebral tumors and stroke were observed due to ready availability of neuroimaging facilities. In addition, these facilities aided the identification of hitherto rare causes of epilepsy like tuberous sclerosis and Fahr syndrome. However the health seeking behavior and itinerary of the PWE have not changed. There is need for public epilepsy enlightenment to de-mystify epilepsy and improve the knowledge of the people. Campaign for regular use of safety seat belts when driving and wearing of head helmets will reduce head injury following vehicular accidents, and modification of risk factors for stroke will reduce stroke incidence and consequently post-stroke epilepsy.
